Editorial

Composite Versus Individual
Measures of Disease Activity in
Rheumatoid Arthritis
The measurement of disease activity in rheumatoid arthritis
(RA) reflects the complicated nature of the disease: elements include the number of tender and swollen joints, pain,
function, inflammation, and an overall assessment by both
the individual and the physician. Historically, RA clinical
trials assessed and reported a variable number of these
components, making it difficult to compare therapies; this
approach also allowed discretion regarding which measures to report. However, in the last 15 years, it has become
standard to use composite indices such as the American
College of Rheumatology (ACR) core set of disease activity measures (i.e., ACR20, ACR50, ACR70)1 and the
Disease Activity Score (DAS)2 in the assessment of therapeutic efficacy in clinical trials of RA. As a consequence,
trials use a common standard outcome (e.g., ACR20 or
DAS), improving our ability to differentiate effective treatments from ineffective ones and to compare results across
trials.

Do such composite measures of disease activity offer any
advantages over individual measures with respect to sensitivity to change?
An ideal outcome measure has high sensitivity to change,
which means that it differentiates between improvement and
non-improvement with a high degree of precision, allowing
effective treatment to be distinguished from placebo with a
minimal sample size in a clinical trial. Just as hypertension
alone has prognostic importance in cardiovascular disease,
so too tender joint count reflects disease activity in RA. As
a combined measure, the Framingham Risk Score3, which
includes age, sex, total cholesterol, high density lipoprotein
cholesterol, smoking, and systolic blood pressure, is a still
better predictor of cardiovascular disease versus a single
measure. So, too, the core set measures in the ACR20 and
the DAS better distinguish RA-related disease activity versus individual measures.

What are the properties of a composite measure that
allow for this improved ability to distinguish treatment
efficacy between trial arms?
Certain core set measures, such as swollen joint count, are
less than optimal because they are not particularly sensitive
to change4-6, and a measure of functional limitation [Health
Assessment Questionnaire (HAQ)] may have poor sensitivity to change in those with greater disease duration7.
Despite disadvantages to these individual measures of disease activity, the composite measures that include them are,
in fact, quite sensitive to change, allowing us to distinguish
efficacious from non-efficacious treatments.
A composite index is more sensitive to change because
its precision is usually better than that of its individual components. Because of its covariance structure, a composite
measure generally yields less variability or noise than individual measures8. This improved precision can be achieved
by combining measures that correlate with one another
modestly9. Items that are too highly correlated fail to add
additional information to a composite index10. In RA, all
individual patient-derived core set measures (e.g., pain,
functional limitation, global assessment) correlate highly
with one another, and although most of these are sensitive
to change, their combination into a patient composite measure may have poorer sensitivity to change than other composites that combine more diverse core set measures even if
the individual measures being combined do not perform
especially well on their own. In addition to their sensitivity
to change, composite measures reflect the complex reality
of RA disease activity, with contributions from blood markers of inflammation, pain, joint swelling and effects of joint
pain and other contributors to a person’s function. A valid
measure of disease activity should include elements of all of
these measures, irrespective of its performance.
Pincus, et al11, in this issue of The Journal, evaluate the
relative efficiencies of individual core set measures in 4

See Relative efficiencies of joint counts are not greater than physician/assessor global estimates and patient
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clinical trials of adalimumab. If an outcome measure has a
higher relative efficiency versus the tender joint count, then
the trial sample size required to distinguish active treatment
from placebo when using this measure will be smaller than
that using tender joint count. The authors concluded that no
single core set measure was substantially more efficient than
any other measure. In fact, despite the trials being of the
same agent, each trial showed a different core set measure as
having the best sensitivity to change, with C-reactive protein, assessor global estimate, and patient global estimate
performing the best in separate trials (see Table 2 in Pincus,
et al11). For the most part, the differences in relative efficiencies of the core set measures were small and not statistically different from one another. As others have suggested1, assessor global estimate performs as well as or better
(and in some cases substantially better) than the rest of the
core set measures in most cases.

What can we learn from these findings?
First, even though all 4 trials evaluated the same drug, the
variability from trial to trial as to which core set measure
was most sensitive to change may reflect differences in the
patient populations enrolled and the concomitant therapies
allowed. However, the more likely explanation is that there
is chance variation from study to study in the performance
of these measures. Since composite measures limit the variation or noise of measurement, they also eliminate some of
this trial-specific chance variation. For example, the composite ACR20 response rates for those assigned to 40 mg of
adalimumab (every other week in 3 trials12-14, weekly in one
trial15) were all statistically significantly and substantially
better versus placebo. While Pincus, et al did not compare
the efficiency of individual measures to composite measures, others have shown in such comparisons that the relative efficiencies of composite measures are almost always
greater than those of each individual measure5,16,17. Indeed,
Pincus, et al have shown impressive efficiency for composite measures in a leflunomide trial18.
Pincus, et al note that the assessor global estimate performed well overall. This is not surprising since this measure is itself a type of composite; most physicians assign a
global disease activity score taking into account clinical data
at hand: patient-reported history of pain and functional limitations, physical examination involving assessment of joint
tenderness and swelling, and laboratory variables. However,
that the assessor global estimate did not perform substantially better than other core set measures in each of the trials
points to the need for an RA trial composite index that
includes measures in addition to this global assessment. RA
composite indices contain multiple domains not all
expressed by the assessor global estimate alone.
Sensitivity to change is of great importance in the design
and conduct of RA clinical trials since it is the prime determinant of sample size required to distinguish active treat186

ment from placebo (or to compare 2 active treatments). As
RA trials move towards comparing treatment regimens that
may not offer vast differences in efficacy, outcome measures
must be sensitive enough to detect smaller differences in
treatments. Less sensitive outcome measures would require
unrealistic sample sizes. The need to distinguish smaller
treatment differences has already led to the development of
the ACR hybrid19, which utilizes the established ACR core
set measures and improves upon the performance characteristics of the ACR composite index by proposing a new way
to combine the individual measures to maximize sensitivity
to change.
The findings of Pincus, et al11 provide evidence that
investigators must be cautious when considering simplifying clinical trial outcome assessments by relying solely on
one particular measure. Such a strategy, while possibly
reducing participant burden, would increase the number of
participants needed in trials. On the other hand, the burden
of obtaining the data required to compute composite measures may be problematic in clinical practice. As Pincus, et al
point out, “a formal quantitative joint count, which is not
performed by most rheumatologists at most visits20, may not
be necessary to monitor patients quantitatively in a busy
clinical care setting.” Of the core set, those measures that
are patient-derived have been shown to predict longterm
outcomes of relevance to clinical practice, such as disability
and death21-26. Although the current article11 does not
address the utility of individual core set measures in the
clinical setting, one could infer that a patient or physician
global assessment may be sufficient in clinical practice to
track an individual’s disease activity over time. In such a
setting, sensitivity to change is less important than monitoring disease activity, and one must consider the practical burden of obtaining each core set measure at each visit. To that
end, Pincus, et al provide indirect support for the physician
global estimate as a key disease activity measure in the clinical setting, bearing in mind that this global estimate is usually informed by other components of the core set and, as
noted above, is a type of composite measure. Even so, collecting data on all core set measures in the clinic setting
would ensure that the rheumatology community continues
to use a common metric that helps evaluate the longterm
“real-world” effectiveness of therapies whose efficacy has
been demonstrated only in the selected patients eligible for
short-term clinical trials27. This is particularly pertinent to
clinical settings that are also research clinics.
In conclusion, while Pincus, et al’s study provides useful
information about the comparative efficiency of individual
core set measures in RA, it is not clear how relevant this
information is and for what setting. Clinical trials and clinical practice have different purposes and endpoints. For RA
trials, it matters little whether specific individual measures
have more or less sensitivity to change than others: RA trials assess change using composite indices that depend both
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on sensitivity to change of individual measures and on the
correlation of these measures with one another. For clinical
practice, where it may be burdensome to measure all core
set measures including joint counts at each visit, the excellent sensitivity to change and composite nature of global
assessments suggest they are critical elements in the evaluation of disease activity. However, even in the clinic setting,
information on all core set measures provides an opportunity to evaluate the longterm real-world performance of newer
therapies.
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